Effects of innervation by ciliary ganglia on developing muscle in vitro.
Electrophysiological and pharmacological properties of neuromuscular junctions formed in tissue culture between chick ciliary ganglia and chick skeletal muscle cells have been studied. Functional neuromuscular junctions are formed already within 24 h. No functional acetylcholine (ACh) esterase is present at these end-plates. The neurites conduct action potentials to the neuromuscular junctions, where EPPs are generated. Tetrodotoxin (TTX) blocks this nerve conduction but in the presence of TTX MEPP-like potentials remain whose amplitudes are lowered when the Mg2+/Ca2+ ratio in the medium is raised. It is speculated that these large TTX-resistant potentials are multiquantal. The relatively high resting membrane potential in non-innervated muscle fibers was not changed by innervation. ACh-sensitivity was determined by iontophoretical application of ACh to the myotubes. Non-innervated myotubes exhibited an evenly distributed ACh-sensitivity. Local differences in ACh-sensitivity were always gradual and never exceeded a factor of 3. Innervation did not alter the overall ACh-sensitivity, but on functionally innervated muscle cells loci hypersensitive to ACh were found. Hypersensitivity was located within sharply defined areas. Apparently the parasympathetic neurons of the ciliary ganglion are able to form functional neuromuscular junctions with skeletal muscle cells in tissue culture and to induce the formation of regions of high ACh-sensitivity.